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To Ask a Question

A Using the Webinar System
I Click the Q&A button.
I Type your question in the Q&A box.
I Submit your question.

A For media questions, please contact CDC Media Relations &3904
3286, or send an email tmedia@cdc.gav



mailto:media@cdc.gov

For More Clinical Care Informatioon COVIEL9

A CallCOVIBL9 Clinical Call Center at 74887100 (24 hours/day).
A Referpatients to state and local health departments for COVD
testing and test results.
I Clinicians should NOT refer patients to CDC to find out where or
how to get tested for COVHDO, OR tayet testresults.
A Visit/ 5/ Qa | 2 NP y-19pwebstiezd o/ h+L 5
https://www.cdc.gov/coronavirus

A Visitemergency.cdc.gov/coaaver the next several days to learn about
future COCA Calls.



https://www.cdc.gov/coronavirus
https://emergency.cdc.gov/coca
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Introduction

A MISC first reported in late April in the United Kingdom in association with
COVIBEL9t 2

A MISC presentations may include persistent fever, gastrointestinal,
mucocutaneous, and cardiac signs and symptoms, and elevated
inflammatory markers

A Some overlap witliKawasaki disease, toxic shock syndrome, and acute
COVIBLY

A On May 14, CDC published a Health Advisory along with a case definition
andrequested reporting ofuspected MIE cases from jurisdictiohs

1Royal College of Paediatrics and Child Health Guidance: Paediatric multisystem inflammatory syndrome temporally ass$ocada4RiDb,
BN https://www.rcpch.ac.uk/sites/default/files/202@5/COVID19-Paediatriemultisystent%20inflammatory%20syndrorr#0200501 . pdf

(D Sl https://emergency.cdc.gov/han/2020/han00432.asp

W chttps://iwww.cdc.gov/misc/index.html



https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory%20syndrome-20200501.pdf

I Sex Distribution of MISC Cases Reported to CDC
(N=342), as of 7/15/20

Female,
45%
Male,
55%

*Suspected MIE cases with complete MIS case report forms submitted to CDC that met all-@li&se inclusion criteria
[




I Age Distribution of MISC Cases Reported to CDC
(N=342), as of 7/15/20

81% Cases Aged 114y
40% Median (range): 8 (0-20)

30%
20%
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Age (In years)

£ *Suspected MIE cases with complete MiScase report forms submitted to CDC that met all-®i&se inclusion criteria
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I Race and Ethnicity Distribution of MIG Cases Reported
to CDC (N=342), as of 7/15/20
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Proportion of MISC Patients Receiving Different Types of Treatme!
Summary of 8 Published Studies

Percent of MIS-C patients
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For More Information

Please visit the CDC webpage on
Multisystem Inflammatory Syndrome in
Children (MISO):

https://www.cdc.gov/misc/hcp/

The findings and conclusions of this report are those of the authors and
do not necessarily represent the official position of the Centers for
Disease Control and Prevention.

cdc.gov/coronavirus



https://www.cdc.gov/mis-c/hcp/
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Multisystem Inflammatory Syndrome
in Children in New York State
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MNo. of Covid-19 Cases in Pediatric Patients
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DISCLAIMER: SINGLE INSTITUTION
APPROACH AND EXPERIENCE
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MIS-C at NYP Morgan Stanl ey
Columbia Irving Medical Center

A First case in April 2020

A As of July 1, 2020, ~60 cases admitted

A ~60% admitted to the PICU for shock and vasoactive support
A Pediatric Intensive Care Unit (PICU) admission before 5/9/20 = 70%, after 5/9/20 = 40%

A Majority with no prior co-morbidities (~90%)
A Male 46%, median age 7 years (range 2 mos. - 20yrs)
A Caucasian 30%, Black 28%, Hispanic 30%, Unknown 12%

CoLUMBIA UNIVERSITY _J'INewYork_Presbyterian Kip

College of Physicians Morgan Stanley Children’s Hospital
and Surgeons



4 year-old Male, History of Mild Asthma with 4 days of
Fever

A Fatigue and lethargy for 4 days, decreased oral intake
A Vomiting and diarrhea
A No respiratory symptoms, no rash

A Physical Exam: Tachycardic, hypotensive, dry mucous membranes, normal
conjunctiva, no rash, soft abdomen, delayed capillary refill

A ED: Placed on high-flow nasal cannula, IVF resuscitation and antibiotics
given, started on dewamine for BP 50

CoLUMBIA UNIVERSITY _J'INewYork_Presbyterian Kip

College of Physicians Morgan Stanley Children’s Hospital
and Surgeons



Admission Laboratory Data 1

115 NT-ProBNP 44677 444 ‘ 101 ‘ 53
(<327 pg/mL) 119
12 105 %8- 39 3.9 ‘ 14 ‘ 36 \J
1.6 HS-Troponin-T: 85
34. (<=22 ng/L) T.Pr| Al
6 .
. 57| 3.1 Blood culture:
Bands 24% D-dimer: 1.39 endin
ALC 1 x10(3)/uL (<=0.80 ug/mL) TBii | D pending
' 0.3 Bili
- 1 0.2 SARS-CoV-2 PCR
Procalcitonin: 126.9 Ferritin: 1195 AST | ALT Not Detected
(< 0.08 ng/mL) (< 400.0 ng/mL) 42 | 52
_ _ /\ COVID-19 Serology
C-Reactive Protein: A.Ph Positive
>300 17
(< 10 mg/L) 1
GE CorumBIiA UNIVERSITY f.NewYork-Presbyterian K D
Colj&fﬁg::;i(i?;’sirians

Morgan Stanley Children’s Hospital
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Admission Echo:

A Normal LV function

A Trivial pericardial
effusion

A Normal coronary
arteries

PICU Course:

oo To e Do

High-dose vasopressors for 6
days

Ceftriaxone x 10 days (BCx neg)
Improved creatinine with IVF
hydration

Enoxaparin prophylaxis
HFNC/NIPPV respiratory support

A Inflammatory and cardiac
biomarkers trended up

A Echo with new LAD aneurysm
(z-score 5).

A IVIG 2g/kg

A Anakinra 100mg subQ daily x 5 days

A Methylprednisolone 20mg/kg once i
prednisone taper

S
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Lessons Learned from Experience with MIS-C in NYC

A Cases with clinical shock (+/- cardiac dysfunction) improved with early
institution of methylprednisolone

A Epidemiologic context of COVID-19 and likelihood of MIS-C needs to be balanced with
the likelihood of other causes of shock (e.g., bacterial sepsis, HLH)

A Standardized echo protocols to thoroughly and efficiently evaluate
myocardial function and coronary arteries are needed for suspected MIS-C
cases

A Cardiac evaluation is suggested early upon admission, serially throughout hospitalization
and after discharge (2 weeks, 6 weeks, 6 months and 1-year post-discharge)

A Inflammatory (e.g, C-reactive protein) and cardiac (troponin and NT-
ProBNP) biomarkers should be trended, even in the recovery phase

1}7 CorLumBiAa UNIVERSITY _J]NewYork-Presbyterian K D

College of Physicians Morgan Stanley Children’s Hospital
and Surgeons



3 year-old Male with 4 days of Fever and New Onset Rash

A Fever and abdominal pain for 4 days

A SARS-CoV-2 PCR+ at local urgent care center with known exposure to
symptomatic COVID-19 positive family members one month ago

A No respiratory symptoms

A Physical Exam: Tachycardia, non-toxic appearing, normal conjunctiva,
+cervical lymphadenopathy, macular rash on chest, hands and feet, soft
abdomen, normal perfusion

A Admitted to general floor

d_? COLUMBIA UNIVERSITY

College of Physicians
and Surgeons

2NewYork-Presbyterian Kip
Morgan Stanley Children’s Hospital



11.1
6.3 261

31.
6

Neut 75%
Lymph 18%

Procalcitonin: 1.27
(< 0.08 ng/mL)

C-Reactive Protein:
75.4
(<10 mg/L)

Admission Laboratory Data 2

NT-ProBNP 773

133 ‘ 9 ‘ 7
35 (<327 pg/mL) 158
L ' 3.9 ‘ Z9 ‘ 0.23\
> 1.2 HS-Troponin-T: <6
<=
(<22 o) T.Pr| Ab
D-dimer: 4.1 6.2 3.8 Blood culture:
- a/n il endin
(<=0.80 ug/mL) I) .Bén o P g
—0-1 ARS-CoV-2 PCR
Ferritin: 178 AST| ALT S g ect:gcted C
(< 400.0 ng/mL) 28 | 8
/\ COVID-19 Serology
A.Ph .-
14 Positive
2
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3 year-old Male with 4 days of Fever and New Onset Rash

A Continued fever and rash the next day
A Echo: LV EF 55%, trivial pericardial effusion, normal coronary arteries

ATrended | aboratory data é
A C-reactive protein 75.4=% 140.4
A Troponin-T < 6= 39
A NT-ProBNP 773=> 12463

A Methylprednisolone 2 mg/kg/day and IVIG 2 g/kg
A Afebrile, resolved rash and abdominal pain

A Discharged home 2 days later on ASA 81mg and prednisone taper

d_? COLUMBIA UNIVERSITY

College of Physicians
and Surgeons

2NewYork-Presbyterian Kip
Morgan Stanley Children’s Hospital



&Treatment may
be deferred (if
cardiac
evaluation is
normal) with
close clinical
observation and
serial trending of
inflammatory
and cardiac
—biomarkers

CLASSIFICATION OF CLINICAL SEVERITY

s  Mild: No vasoactive requirement, minimal/no respiratory support, minimal organ injury
*  Moderate: Vasoactive-inotropic score** (VIS) < 10, significant supplemental oxygen requirement, mild or isolated

organ injury

* Severe: Vasoactive-inotropic score > 10, non-invasive or invasive ventilatory support, moderate or severe organ

injury including moderate to severe ventricular dysfunction

**See supplement for instructions on VIS calculation

MANAGEMENT BY CLINICAL SEVERITY

Therapeutic Category Mild Moderate Severe

Steroid Initial Dosing ) Methylprednisolone Methylprednisolone
For 2mg/kg/day dosing: max 60mg/day Metg:rr:p;ig}wézolone 10mg/kg x1, then 20-30mg/kg/day for
For pulse dosing: max 1g/day & v 2mg/kg/day 1-3 days, then 2mg/kg/day

Other Immunomodulation

(see “Other Management Considerations”
below for specific guidance)

For Anakinra dosing: 2-10mg/kg/dose
{max 100mg/dose) up to q6h frequency

Consider pulse
Methylprednisolone
or Anakinra if
refractory illness
course

Consider 1-3 days pulse
Methylprednisolone,
consider Anakinra
if refractory to steroids

Consider Anakinra if refractory to
steroids, consider other biologics
if refractory to Anakinra

Anticoagulation - monitor for bleeding,
thrombocytopenia, coagulopathy
LMWH = low molecular-weight heparin
ASA = aspirin

LMWH prophylaxis
or low-dose ASA

LMWH prophylaxis
or low-dose ASA

LMWH prophylaxis
or low-dose ASA

Gl prophylaxis with proton pump inhibitor Yes Yes Yes
Broad-spectrum antibiotics

(see “Other Management Considerations” Yes Yes Yes

below for specific guidance)

Steroid Taper 5-3 weeks 6-8 weeks Steroid taper with subspecialty

consultation

Jonat B, et al. (in
review)

m CorumBIiA UNIVERSITY

2NewYork-Presbyterian Kip
Morgan Stanley Children’s Hospital

College of Physicians
and Surgeons



Lessons Learned from Experience with MIS-C in NYC

A General pediatricians and emergency rooms faced challenges in
evaluating and triagi-@gympans:i ent s wi t
A No symptoms of shock and normal EKG/Echo
A Close clinical observation and trending of laboratory data indicated

A Consider full MIS-C work up and treatment if meets American College of Rheumatology
Clinical Guidance Criteria*.

AARA few days of ab dgmdeifeves butigpbatierandand | o
asympt omat \Vmat doyowdn? Is this MIS-C?
A Do you refer into the ER? (only if currently symptomatic or ill-appearing)
A Do you refer for laboratory evaluation? (probably yes)
A Do you refer for cardiology evaluation? (it depends)

*https://www.rheumatology.org/Portals/0O/Files/ACR-COVID-19-Clinical-Guidance-Summary-MIS-C-
1 |yﬂ| mIrarrmTrratruvl I.HUI

1}7 CorLumBiAa UNIVERSITY _J]NewYork-Presbyterian K D

College of Physicians Morgan Stanley Children’s Hospital
and Surgeons




VIHOo-C llcalliclit allu UuUuLlLUllIcos al INT P IviulTyall
Stanley Childrendos Hospital

Center
Methylprednisolone AND IVIG 67% 81%
Methylprednisolone only 9% 13%
IVIG only 17% 3%
Supportive Treatment only 7% 3%

A No mechanical ventilation, no mechanical circulatory support, no mortality
A Median Hospital Length of Stay = 4 days (1-19 days)

A Post-discharge follow-up in 76% of patients (avg 22 days, range 11-62
days):
A 95% Echo with normal function (1 with mild and 1 with moderate dysfunction)

A AII W|th normal coronary arteries
1}7 CorLumBiAa UNIVERSI y _J'INewYork_PresbyterianKD

College of Physic + f .
and Surgeons Morgan Stanley Children’s Hospital




Summary of Lessons Learned

A Single institutional evaluation/treatment protocol and experience i more
research is needed to understand treatment variations of MIS-C and how it
may impact outcomes.

A Strongly encourage a multi-disciplinary team and protocol to uniformly
screen, diagnose and treat MIS-C catered to institutional resources and
expertise.

A Access to cardiology and intensive care (if shock or cardiac dysfunction
present) is an important part of evaluation and management of MIS-C.

A Multi-disciplinary follow-up at discharge is essential to both understand and
monitor disease progression.

1}7 CorLumBiAa UNIVERSITY _J]NewYork-Presbyterian K D

College of Physicians Morgan Stanley Children’s Hospital
and Surgeons



Clinical Management of Multisystem
Inflammatory Syndrome in Children (&)S

Matt Oster, MD, MPH
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Disclosure

A This presentation represents work performed as part of mZBah
duties

A The findings and conclusions in this presentation are those of the
presenter and do not necessarily represent the official position of the
Centers for Disease Control and Prevention
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Survey

A Protocols for managing MGSat US institutions

A June 163 July 6, 2020

A Elements:

i Hospital Characteristics
I Definition

.
|
|

Evaluation

I Treatment
i Followup
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